A kinetic investigation of phosphoenolpyruvate carboxylase from Zea mays.
The reaction catalyzed by phosphoenolpyruvate carboxylase from Zea mays has been studied kinetically. Results of initial velocity patterns and inhibition studies indicate that phosphoenolpyruvate carboxylase has a random sequential mechanism in which there is a high level of synergism in the binding of substrates. The preferred order of addition of reactants is Mg2+, phosphoenolpyruvate, and bicarbonate. The binding of Mg2+ is at equilibrium. Values for the various kinetic parameters are KiMg = 2.3 +/- 0.4 mM, KPEP = 3.6 +/- 0.6 mM, KiPEP = 0.2 +/- 0.07 mM, and Kbicarbonate = 0.18 +/- 0.04 mM. In addition, double inhibition experiments have been performed to examine the nature of the active site interactions with the putative intermediates, carboxy phosphate and the enolate of pyruvate. Highly synergistic inhibition of phosphoenolpyruvate carboxylase was observed in the presence of oxalate and carbamyl phosphate (alpha = 0.0013). However, an antisynergistic relationship exists between oxalate and phosphonoformate (alpha = 2.75).